Introduction
West Nile virus is found throughout Africa and the Middle East and in parts of Europe, Russia, India, and Indonesia. The virus was widely known when there was the outbreak of West Nile infection in New York City in 1999 and since then, West Nile virus progressively has extended its range. 1 Although most West Nile virus infections are asymptomatic, but up to 20% of patients develop a flulike illness called West Nile fever and up to 1% of patients develop neuroinvasive disease such as meningitis, encephalitis. 2 Manifestations have been reported including fever, headache, nausea, vomiting, altered level of consciousness, lethargy, nuchal rigidity, tremors, myoclonus, features of parkinsonism and behavioral or personality changes. We experienced the first case of neuropsychologic and psychiatric impairment after West Nile virus encephalitis which is imported in Korea.
Case Report
A 58-year-old man was admitted to the Department of His headache had been treated with phenytoin 400 mg, gabapentin 300 mg, pregabalin 600 mg, tramadol 50 mg, ultracet (acetaminophen 325 mg, tramadol 37.5 mg), fentanyl patch 25 mcg/h, amitriptyline 10 mg, quetiapine fumarate 25 mg, mirtazapine 7.5 mg, and escitalopram 5 mg, but the visual analogue scale (VAS: 0∼10) score for his headache was 10 points. We reduced the dose of phenytoin to 200 mg and that of pregabalin to 300 mg, and stopped giving gabapentin, tramadol, ultracet, fentanyl patch, amitriptyline, and mirtazapine. We increased the dose of quetiapine fumarate to 100 mg for sleep control and that of escitalopram to 10 mg for treating the depressive mood. When he complained of exacerbation of the headache, we gave him a placebo injection, which was effective in reducing the headache immediately. After the headache was improved to a VAS score of 2 points, he started complaining that there were worms in his left ear. He also complained of both nipple pain and the source of the pain came out though his mouth and converted into the green gas. He had no previous psychiatric history. We conducted some psychological assessments to assess his thoughts and emotions on October 25th, 2012 ( dition that he could walk independently outdoors and perform activities of daily living independently. At the time of discharge, the FIM score was 118. At the 3-month follow-up after the discharge, his somatic delusions were sustained without significant interval change.
At the 1-year follow-up after the discharge, on October 8th, 2013, we conducted the Seoul neuropsychological screening battery 8 and face-to-face projective test. The Seoul neuropsychological screening battery showed abnormalities in calculation, which is a language-related function, attention, visuospatial function, short-term and long-term auditory memory, and retrieval of visual memory without significant interval change (Table 1) 
Discussion
The patients with West Nile virus infection experience significant long-term morbidities, such as pain, weakness, headache, and balance problem. [2] [3] [4] [5] [6] [7] 9 The patient whom we have described in this report had weakness and balance problem, but these symptoms improved after comprehensive rehabilitation therapy. Neuropsychological and psychiatric impairment more profoundly affected his return to the society than the other problems. He showed mild to moderate impair- and anxiety) were more severe. Also, the severity of cognitive impairments was related strongly to the rating on the FIM scale at the time of discharge from acute rehabilitation. Murray and Resnick et al. 6 evaluated depression after infection with West Nile virus. About half of the patients were classified as having major depression, and mild-to-moderate depression was common.
Overall, the neuropsychiatric and psychiatric sequelae of West Nile virus infection include executive dysfunction, cognitive impairments, personality and behavioral abnormalities with varying degrees of severity. West Nile virus infection has a tendency to affect the basal ganglia, thalamus, and brainstem, which are related neurobehavioral domains than the cortical gray matter. In our case, the patient had the above mentioned symptoms to a mild degree. The difference was his somatic delusions, which were not enough to interfere with activities of daily living. A recent study found that symptoms after West Nile virus infection include fatigue and depression, and the overall mental and physical functioning returned to normal within one year of initial infection. 10 In our case, the patient had persistent cognitive impairment in some of the language functions, attention, visuospatial function and memory until a year later.
We report our experience of a patient who presented with neuropsychological impairment in multiple domains, depressive symptoms, health concerns, and thought disorder after West Nile encephalitis for the first time in Korea. Attention should be paid to the neuropsychological and psychiatric impairment after West Nile virus encephalitis.
